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15^ ycm^CTBO nnn PA3BAnU|0BKH TPVB 
C57)Afaatrack 

|f3o6peTCHKe qp^pasBatKn) ;;jxn pasaaTifcQpBKii oepcKphiBaTCiidl B3 ii p c 4wnHiHX 'nnf6, ycTCBABmiBaewbix 
B CKBajBimax. Ha 6aKoeoft poecpXHocTH Kopi^ca BbiimnBcaM RasnoaBue nnome ymem. aa Korropbix c 
fYfTtiiyiTTy-tr» ooeft ea onopHux nnacTRoax ycraBOBJioibi mixbiQnMflpe sneMciriw (B3). nmocKr 

Bh U B tf A H CHbl B B^pC I90XBH7Q3B<ICCSHX qCXOSOK (IQ. OCH U C OB W^ffaWT C OCHim B3. Ha 

vncps>m>te c of^aaro Koa^a nasu (11). OnDpnue nnaenrabi paamnoxeBU b 11 h seciso csRsaHbi c < 
Ha oTKpbiToiM KOBEie sasAOTO n BfanzonBCK ;^c)oamomiiuibdi II. Kampflgi anopBasi nnacmua mart M Ofa 
BbicrynoM. pasunqpaauM b jymojiHgrcnLnoif IL Kopoyc c aao firthnm nnacnraaMH oxBarbiBaer retea. 
Taxag ooBOKynaocTb np«3H«E0P o Cccuc Hii BaeT poBbuncHBe BiffCMUciM ycTpotona. 1 ». n. ^nbcTon. 
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Deacriptlon lOmcane H3o6peTCHn]: 

KsotipcTcsHe OTHOCBTCR K 6ypeBSD0 B KaiDrrajxfaHOMy pemmy csBauB b npq^oaaaa^ieso. d vncraocTB. 

Pflfl pa^iMyiuymJiMtifMi j ycTpOACTB H3 npO^SOIlamitX Tpy6 ZqW BX yCTaBOBSe B CXBOXBBe. 



HaB6Qnee ^natsasu k woofiiptrTtBaD no TexraraBCKoA cyo^ocTB fmnsieTCB ycrpoftcTBO am fHOBanfaipEBn 
upu^ibHbix T|)y6 npB DcpcKpfamni bum 3oa orymMHTHaM b CKuauue* Gqn^Kaove nonbifl 
Hf*i'"'*Vtt*'y** Kopfnyc, ha. sapysBoA noBcpxsocni fcoropopo 



npcyiuibBoft OCH Kopnyca luioGSKe yqacm, h ycT&BOBneaHbie aa nocng^nx c iKiiiMnyjf> ooefl Ha aoopHfaix 
nnacTBBax Banmy kw iifivt ancMcsTU. 

HcnocnmoiC SToro y cxp ofl cTB a j nuw er cH BeBflnexBOCTb cro patkrm s>oa B^ouriirjtmuuA (HaaKoO) 
lljcnb Kio6pereHBSC I 

9to AtKraraercH tcm, vto b oaHCUBaeMOM jfcxpoAcme hbh paaeaniiiipm Tpy6. oyiqmnqEft mnbdl 
iQmB^QVBCBBft Kopnyc aa mpymacA noatpumucTB lanopuro Bbujuimaiu BasnoBBfaie viBoarrcnidD 
k QCH xofsiiyca nnocsae yvMCfiSB. g ycTaMUMii fHHMr Ba iHw y i f j ^pn g c nBMpnpjD ocdl hb caopHbDL 
: BarayuynoQR amMcvru. comacBo ■ 3o6pCTe H ap luuiuuuue DiMxse yuiariu aa aapyand 
ii» i .f f ff i Mi <KTif Bfl f u q y ca BtiDOfiBCBfaC B nme 'if """V^— "'"''"■"^ icexoaoK; oca soropux c o m i y i n pr c o cwmb 
BBiaBynaQDoncMorroBk a aa ^caoeKaxBbiiiDiiBeabC ompbRue c <vpwo KaBzuei a amtsapnpamo cMtatfBBtit 
m muy naou* opa amat onopBiiie macfiaDbi pacannoaKSM b nasax a seeiao caasaau c ocmm 



qpyrau vvjuawae u onacuBacMoro ycTpoAcTsa aB i ia grca to. tro aa ompbtroM kohe^c Ka«A«r^ naaa 
[ ;^<onanHBTenfaHbift na3. a aaMnaa onopnaa nnacmBa caa6aceaa BucnynoMp pacoonoxcBBfaiM b 
nsoy. npa stom ycrpoflcTBD chuSkcbo rateoa, oxBarfaiBaxxmett aopnyc c onopHboia 

YKaoaHHbic or ummaH o6cciic«<HBaioT oaaMOJSBocrrb yBCjnxMCHUH TonnQOBU ctchkb Kopnyca b RaadoiKe 

fginrqnM n OOCpCIHOiM OCRGBHB CPO, finaTOni^}!! ^iCKy DOBbnnaCTCH I]pO*iBOCTb KOpcyca B, CJIC^OBaTCJIba), 

Bs^eKRocTb pa6oTta ycrpoflCTBa 6c3 arwfHrHHH cro BOMBaaixuiDro aapyjauuro ^Bauenpa ppiH ^aHBoro 

Tpy6e. o6iz9dl aa 
TBSBfaoiB ancMcaraua 
^or. 5 oencaKe B-B aa 

ycrpoifeTeo ffnn pasBanuvsaca TpyiS (^bt*. 1) conepxar aanBanpawaurit nojifaitt Kopiqrc 1 c mcHTparxbHUM 
saBannc 2 a peabfiaiiH 3 a 4 oDc;nKBeaBH oo oi u c i c i D taao c KonoHBoft Cypxm^btx Tpy6 5 h 
cxBaxaBaisQi o6opy7^oaaBBeM 6. Ha aapysHoft ooDepxHocTv Kq>nyca 1 no^ yrnoM k ere npo;;anbHoft ocai 
BunojiBeabi iuzockbc yqacm 7 b eo^c nf ii Mi^ ) | i Mu wi Jnii c i^obcsk 8, ua Koropisix BbmonBCHbi oTSpfamaie c 

OinHOrO BOaaa naSbl 9, SKCmCBTpiraHO CUOmCBBbie OTHOCBTCm>H0 JJfXOBOlK B CTOpOHy OTKpbTTOrO KORUa 3THX 

noaoB, c yrny6jieaasiiat 10 b ax npoTBBOBonoaafaix oTKpbiTbOi RoaqaM cresxax. B naaax 9 pasMcmjCBbi 
ooopBbie anacTBHiii 11 c Kooupuuaai 12 oo ax aepa^epaa (^vr. 1). BOstof^fumMuu a yrnytineBan 10 na30B 9 
i^.3a4). 




Ha mwjMmtR iH nn»T«»-" anacTBH 11 (§ar. !)• Bomw i apyanuFfl c aopnycou, aj tv it mi Babi BbicnyniiK 13. 

I B ^(ODQiiBBTenfcBiiK nasbi 14 f^ar. 3 a 4|. Bbtuu/iueuabie aa ooapbrnboc y«iacnux aasoB 9. Ha 
i noBepxHocTB Bapt^ca B hiumia e a a pesbtfa 15, aa mxnopyw> aaEaauesa raflxa 16, oxBaruBaxnqjBtff 
[ 11 H o6cajetuiBjaomasi coBigcTBO c ax xoabipfcxaMB 12. Bbtcrynaifli 13. ymy^SnnrawMW 10 
BHoptqfceaj^oiK>nBaTcm«i»iimna3fti>ml4 ^BKca^^ 

Ha iwwffMMg or Kopnyca noBepxaocrax onopabix nTiacraa U hkctko a c VKa^BTpmBhOi Qtaufxaaai x ax 
BepxaeS XKfm^qpaa (rpaaai^e) saKpenjieabi oca 17 (^bt". 1 a 2). aa wcrrophoc c nokAnabJO ^aK£9q>yK>ix^!ero 
Bonu^ 18 ycraaoBncafai Banbuyxnaac anajcvru 19. Hpa stom oca 17 BanbiiyxnaHX ancwcaroB aaxpcnncHbi 
; 11 rax. vro ax reaurrpaqecKac oca cBUMrrpaa ooBoanoxyr c reouETpaqecsBMB 
: 8 (cMU ocoyn jiaaaD O-O aa ^ar. 3-4). 

3HCS(^RTpa<iBoe eMen^eaiie naaoB 9 orraocBTcnfaBO nmnna^ qesoBoa 8. a Taxxe Benavaay uaxcaManuio 
BOSMoaaoro ymy6ncHKH bcxobok b crcBKy Kqxnyca capemsnsoorr pacHnaboi nsrrtM Aaa soaKperiaoro 
TaaopaaMepa ycTpoAcTaa c y«ieT0M o6ecac<ieaBa BeofaqffiMoro aanaca apoqaoctii aopayca npa pafivre 
ycTpoAcTsa B ycnoBBRX xpyxieHBfl. A MaxcBMayaao BosMoanoe cMamoBae onopabcx nnacraa 11 
OTBocareniiao ooeft 17 BanfatiyioaiKX aneuearoB 19 oQycnoaneao pacnonoxeaaeu aasoB 9 nqn aax a tcm. vro 

saxpenneaBfaix aa aax ooefl 17 Banfaiiyxniiax ancMcarOB 19 Aonsabi 
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Patiorra ycrpoAcTBa uoh c hr ctch ea nprntcpc pasaanbQpBKB xqio^mbBbix Tpy6 npH lOQimoni ; 
1 o6ciV^nft xonoHBU ao 1. 5, Q < 



np(4viwface Tpy6u 21 a^CBORyr wBfvgb ufa w aofl KonmiBu 30. b BBTcpean kmmihivu ■ paamqpsDOT ao 



3irrm c nowombio pc3b6iii 3 ycrpoiiCTBo npHCO^niDVDOT k Konauat Tpy6 5 m cnycKoioT b csBassMBy. Ilo 
j^ocnuKCHKB ycrpoflCTBOM BcpjcBcro KOHqa npo^H/iuibix TpY^ 21 KOTioaHy OypimbBbix TpytS BauBBaxrr 
BpangcTb npg offHOHpcuegBoii ooGwaHWH occpoa Harpyaim h npmflJEKH nofiocTH rpytS igpc3 qeHrpaTibHbift 
Easan 2 KC^snyca 1 ai^^jcim o- B pesyyiimrrc 3Toro Bg^oKarue y^acrra 22 5} 

npo^vii^ibix 11196 21 BunpaansooTCfi AP nnoTBoro ■ repMrnranro npHxaTSfi Boeii HapyjsBoft noBe|ucBoc?m 
B|io{aDUBbix Tfy6 s myiym Bct noBepKBoeni ofi r ny piMX Tpyft 20 ((or. 8). 

I KAPiOHor CtypKiifaiiMX Tpyti 5 c ycTpodcTBoat I 
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Clalma [^puyna RwCpereBMH]: 

1. yCTPOdCTBO ATIH PA3BAnbU0BiU( TPVE* ccnepmaiqpe nojibdl J^JaJ1Ba^paHtaaA Eopayc, Ba Bapysaod 
noHeyxH oe m Koroporo Bbiucuiueuu BOKjioHHkfe OTBOCxTcnwo npo^ojibaofl ocm Kopnyca xxnooofe yitacrai, ■ 
yeraBOBnesHiiie ea mxjiq^uiix c oodi na onopabix onacTBHax Bamj^ytampt sncuearhi, 

omraacnqsecH toc, «ro aasjxoBabcc iuumxkc jrnacrsH sa aapyxBoft nooepxBocra xopnyca BbummcHbi b 

■9(6 IQUIH^QMntGnDC I^pniDOK* CGB KOrrOfNalX COBPty^MOT C OCWMH BaflUQrJCiaQlX. anCMCUTOB. a Ba I]pU)EKaX 

Bbuiujiuwbi orncpbiTue c ofporo Koeqa h sKcqorrpBUBO cuexx^cBBue k mty uacsht^ npB ^tom onopRbie 
nnacTWHhi pacnanniKfHbt b nasax h mccito catoaHhi c ocfnfli Baimyinync ancMCgroB. 

Z ycipoAcTBo DO iLl, mmmtanptai vra sa tmptnau kobop saimiQiro naaa BbmoiiBeB 

Konnrnttntatdk naa, a luunnafl Qaopeafl nnacnma caalSxcsa BuciynoM, paaMomcBBfaCM b 
Sipa o muK vt num k t may, ^pH aroic ycipoAerBO CHateeoa radBoft, oxBaTfamaaxqeft Kopi^c c onopHEAai 
njiacinHaMH 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 



Description: 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliabiHty because of an insufficient (low) strength of 
the housing whose minimimi wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive featxires make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded. Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools. Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section F-F in Fig. 1, and Fig. 
7 is the section ffrJl in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 O^igs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 1 1; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 fi-om 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; Ae pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1 , 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against tfie wall of the casing string 20 (Fig. S). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1 . As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of tiie casing string, are 



I 
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straightened until the entire outer surfaces of the shaped pipes 21 are folly and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is Ufted out of the wall together with 
the device. 



RU 2056201 CI 



Claims: 

1. A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig.l 
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Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 



Fig. 7 
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